Determining moisture levels in straw bale construction by Robinson, J et al.
 Procedia Engineering  171 ( 2017 )  1526 – 1534 
1877-7058 © 2017 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of SCESCM 2016.
doi: 10.1016/j.proeng.2017.01.390 
ScienceDirect
Available online at www.sciencedirect.com

6XVWDLQDEOH&LYLO(QJLQHHULQJ6WUXFWXUHVDQG&RQVWUXFWLRQ0DWHULDOV6&(6&0
'HWHUPLQLQJPRLVWXUHOHYHOVLQVWUDZEDOHFRQVWUXFWLRQ
-XOLDQ5RELQVRQD+\QGD.ODOLE$RXQD0DUN'DYLVRQD
aSchool of Architecture, Design and the Built Environment; Nottingham Trent University; Burton Street, Nottingham NG1 4BU, UK 
$EVWUDFW
:LWK WKH JURZLQJ LQWHUHVW LQ VXVWDLQDEOH EXLOGLQJ PDWHULDOV WKDW DUH DEOH WR SURYLGH UHGXFWLRQV LQ HQHUJ\ FRQVXPSWLRQ WKH
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SRSXODWLRQ,WKDVEHHQHVWLPDWHGWKDWLQWKH8.DORQH>@WKHVXUSOXVRI\HDUO\SURGXFHGVWUDZLVDURXQGPLOOLRQ
WRQVHQRXJKIRUWKHZDOOVRIQHZKRXVHV*OREDOO\DELOOLRQSHRSOHOLYHLQVOXPV>@DQGDUHLQQHHGRIWKH
HFRQRPLFDOLQVXODWHGFRQVWUXFWLRQVWKDWFRXOGEHSURYLGHGE\VWUDZEDOH>@
6WUDZEDOH FDQEHXVHG IRUQRQORDGEHDULQJ DQG OLPLWHG ORDGEHDULQJZDOO >@ RU LQSDQHO DSSOLFDWLRQV7KHVH
W\SHVRIZDOOVKDYHJRRGVWUXFWXUDOFDSDFLW\DQGWKHUPDOHIILFLHQF\DUHGXUDEOH>@DQGKDYHEHHQDZDUGHGDWZR
KRXUILUHVDIHW\UDWLQJ>@
7KH RYHUDOO UHVHDUFK DLP LV WR TXDQWLI\ DQG HYDOXDWH VWUDZ EDOH FRQVWUXFWLRQV¶ UHVLVWDQFH WR PRLVWXUH XVLQJ
GLIIHUHQW PRQLWRULQJ WHFKQLTXHV 7KLV SDSHU FRQWULEXWHV E\ GHWHUPLQLQJ WKH HIIHFW RI ZHW UHQGHU DSSOLFDWLRQ
DVVHVVLQJOLPLWDWLRQVRIUHVLVWDQFHPHWHUVDQGFRPSDULQJDWPRVSKHULFFRQGLWLRQVWRPRLVWXUHFRQWHQWUHVXOWVWDNHQLQ
DWHVWULJ
$QH[WHQVLYHOLWHUDWXUHUHYLHZ>@ZDVFRQGXFWHGWRFULWLFDOO\H[DPLQHTXDQWLI\DQGHYDOXDWHWKHULVNSRVHGWR
VWUDZEDOHFRQVWUXFWLRQVE\PRLVWXUH7KHUHKDVEHHQD ODFNRIFRQFOXVLYHDJUHHPHQWFRQFHUQLQJ WKH UHVLOLHQFHRI
VWUDZH[SRVHG WR UDLVH OHYHOVRIPRLVWXUH >@+RZHYHU6WUDXEH>@/DZUHQFHHWDO >@DQG&DUIUDHHWDO
>@KDYHUDWLRQDOL]HGWKHDSSDUHQWDELOLW\RIVWUDZWRWROHUDWHPRLVWXUHFRQWHQWEXWKDYHUHFRPPHQGWKDWLWVKRXOG
QRWH[FHHGZKHQLQVHUYLFH>@
:LKDQ >@ DQG 6WUDXEH >@ KLJKOLJKWHG WKH FRPSOH[LW\ RI PRLVWXUH LQWHUDFWLRQ ZLWKLQ D VWUDZ EDOH DQG
DVVRFLDWHGGHWHULRUDWLRQRUGHFD\RIWKHPDWHULDO)XUWKHUPRUHWKHUHKDVEHHQDODFNRIFULWLFDODQDO\VLVFRQFHUQLQJ
PRLVWXUHVWRUDJHUHJLPHV>@DQGIDFWXDOGHVFULSWLRQVRIKRZPRLVWXUHLQWHUDFWVZLWKWKHVWUDZ>@,QDVVHVVLQJ
PRLVWXUHFRQWHQW/DZUHQFHHWDO>@GHYHORSHGWKURXJK6RUSWLRQ,VRWKHUPVDVLPSOHFRQYHUVLRQVFDOHWKDWGHILQHV
WKHLQWHUDFWLRQRIPRLVWXUHZLWKVWUDZE\LGHQWLI\LQJGHVRUSWLRQDQGDGVRUSWLRQWUHQGV
([SHULPHQWDOSURJUDP
2.1. Test rig description 
$ WHVW ULJ )LJV DQG ZDV FRQVWUXFWHG WR SURYLGH IDFLOLWLHV WR DVVHVV GLIIHUHQWPHDVXUHPHQW V\VWHPVZKLOVW
EHLQJVXEMHFWHGWRDG\QDPLFHQYLURQPHQWVHDVRQDOYDULDWLRQVLQ/LQFROQVKLUH8.

 
)LJ(UHFWLRQRIWHVWULJEORFNV )LJ&RPSOHWHGULJFRQVWUXFWLRQ
7KH ULJ FRQVLVWV RI WZHOYH PRGXODU VWUDZ EORFNV )LJV  DQG  FRPSULVHG RI WKUHH ò ZKHDW VWUDZ EDOHV
[[PPODLGYHUWLFDOO\DQGFRPSUHVVHGLQWRSODFH7KHPRGXODUEORFNVDUHODEHOOHGWR)LJ 
%

UHSUHVHQWVWKHORZHUEORFNVDQG
7
WKHXSSHUEORFNV3ULRUWRFRQVWUXFWLRQWKHEDOHVKDGEHHQNHSWWRJHWKHULQGU\
VWRUDJHIRUQHDUO\D\HDU$OLPHPRUWDUPL[ZDVDSSOLHGWRWKHEDOHVWRDWKLFNQHVVRIDURXQGPPH[WHUQDOO\DQG
PPLQWHUQDOO\
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
)LJ7HVWULJSODQ


)LJ7HVWULJEORFNGLDJUDP
7KHWHVWULJLVH[SRVHGWRWKHQRUWK)LJVKDGRZHGE\DODUJHIDUPEXLOGLQJIRXUPHWHUVLQKHLJKWWRWKHHDVW
DQGDWKUHHPHWHUKLJKKHGJHWZRPHWHUVWRWKHVRXWK7KHHDVWIDoDGHEXWWVXSWRDFRQFUHWHSDWKDQGWKHRWKHUZDOOV
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DUH VXUURXQGHG E\ YHJHWDWLRQ 7KH QRUWK LV XQVKHOWHUHG DQG D ZHDWKHU VWDWLRQ ZDV VHW XS WKHUH WR SURYLGH D
FRPSDULVRQRILQWHUQDODQGH[WHUQDOFRQGLWLRQV(DFKEORFN)LJKDVQLQHPRQLWRULQJSRLQWVIRUWKHLQVHUWLRQRI
WKH %DOHPDVWHU SUREH )LJ  WR D GHSWK RI PP DSSUR[LPDWHO\ KDOI WKHZDOO WKLFNQHVV0RLVWXUH FRQWHQW
PHDVXUHPHQWVZHUH WDNHQZHHNO\EDVHGRQ WKH DVVXPSWLRQ WKDWEDUULQJGUDPDWLF IDLOXUHPRLVWXUHZRXOGQRWEH
WUDQVIHUUHGWKURXJKWKHEDOHDWDVLJQLILFDQWHQRXJKUDWHWRMXVWLI\DGGLWLRQDOPRQLWRULQJ>@
  

)LJ0RGHORIWHVWULJORFDWLRQ )LJ%DOHPDVWHUSUREHZLWK7LPEHUPDVWHUDQG%DOHPDVWHU
UHVLVWDQFHPHWHUVDQGWKHUPRFRXSOHV
2.2. Materials characterization 
7KH SK\VLFDO SURSHUWLHV RI WKH ZKHDW VWUDZ XVHG LQ WKH WHVW ULJ DUH VKRZQ LQ 7DEOH  7DEOH  SUHVHQWV WKH
PLFURVWUXFWXUDOFRQVWLWXHQWVRIWKHVWUDZ
7DEOH6WUDZEDOHSK\VLFDOSURSHUWLHV
6WUDZSURSHUWLHV 0HDVXUHGYDOXHV
%DOHGU\EXONGHQVLW\ ±NJP
3RURVLW\ 
,QLWLDOPRLVWXUHFRQWHQW
:DWHUDEVRUSWLRQ
±

7DEOH6WUDZEDOHPLFURVWUXFWXUHFRQVWLWXHQWV
6WUDZPLFURVWUXFWXUH 3URSRUWLRQ
&HOOXORVH 
+HPLFHOOXORVH 
/LJQLQ 
2.3. Test rig method 
7KHVWUDZEDOHWHVWULJZDOOVZHUHUHQGHUHGLQOLPHDILUVWOD\HURIUHQGHUZDVDSSOLHGWRWKHH[WHUQDOZDOOVRQWKH
ILUVWGD\RI WKHGD\H[SHULPHQW6XEVHTXHQWO\RQGD\DVHFRQGOD\HURIUHQGHUZDVDSSOLHGWR WKHH[WHUQDO
ZDOOVDQGRQGD\D OD\HURIUHQGHUZDVDSSOLHGWR WKHLQWHUQDOZDOOV$VWKHUHQGHUFXUHV LWDEVRUEV&2DQG
H[SHOVZDWHUZKLFKZLOOWKHRUHWLFDOO\UDLVHWKHPRLVWXUHFRQWHQWRIWKHZDOOPDWHULDO
7KHSXUSRVHRIWKHWHVWULJLQYHVWLJDWLRQZDVWKHUHIRUHWRHVWDEOLVKWKHLPSDFWRIZHWUHQGHUDSSOLHGWRWKHVWUDZ
EDOHVDQGWRLGHQWLI\WKHOLPLWDWLRQVRIXVLQJWKH3URWLPHWHU%DOHPDVWHUDVDUHOLDEOHPRQLWRULQJPHWKRG:KHQXVLQJ
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WKH *( 3URWLPHWHU %DOHPDVWHU LW LV UHTXLUHG WR FRPSHQVDWH WKH PRLVWXUH UHVXOW IRU WHPSHUDWXUH >@ XVLQJ WKH
IROORZLQJHTXDWLRQ
ܥ ൌ ͲǤͳݎሺʹͲ െ ݐሻ 
&0RLVWXUHFRQWHQW
W7HPSHUDWXUHR&
U%DOHPDVWHUUHDGLQJ

7KH86YHUVLRQRIWKH%DOHPDVWHUXVHGLQWKLVVWXG\UHWXUQVWKHUHVXOWVLQDZHWEDVLVZKLOHWKH7LPEHUPDVWHU
UHWXUQV UHVXOWV LQ DGU\EDVLV)LJ VKRZVKRZ WKHPRLVWXUH FRQWHQW LVREWDLQHGXVLQJ WKH%DOHPDVWHU UHVLVWDQFH
PHWHU%DOHPDVWHUSUREHDQGDGLJLWDOWKHUPRPHWHU


)LJ7HVWULJPHDVXUHPHQWPHWKRG
7KHVWXG\DOVRFRPSDUHVWKHPRLVWXUHFRQWHQWOHYHOVPHDVXUHGE\WKH%DOHPDVWHUPHWHUWRWKHZHDWKHUFRQGLWLRQV
DQGWRWKHYDOXHHVWLPDWHGIURPHTXDWLRQGHYHORSHGE\/DZUHQFHHWDO>@DQGEDVHGRQUHODWLYHKXPLGLW\

ܿ ൌ ஼ೞ
ଵା௡ቀ಼೘ഝ ିଵቁ
೔
య

&0RLVWXUHFRQWHQW
׎5HODWLYHKXPLGLW\
.P &V i RUn 

,QDGGLWLRQDF\FOLF VWXG\ZDVDGRSWHG LQRUGHU WRDVVHVV WKHHIIHFWRI WHPSHUDWXUHRQ WKHPRLVWXUHFRQWHQWRI
VWUDZRYHU DKRXUSHULRG$F\FOLF VWXG\ UHFRUGV DQRXWSXWRYHU D VHW WLPH DQGJDXJHVZKHWKHU WKH DQDO\]HG
V\VWHPUHWXUQVWRWKHLQLWLDOVWDUWLQJSRVLWLRQ
5HVXOWVDQGGLVFXVVLRQ
)LUVWO\DQDQDO\VLVRIWKHHIIHFWRIUHQGHUDSSOLFDWLRQRQWKHPRLVWXUHFRQWHQWRIVWUDZEDOHVLVSHUIRUPHGWKHQD
VWXG\RILQGLYLGXDOEDOHPRLVWXUHFRQWHQW7KHUHVXOWVDUHVKRZQEHORZIROORZHGE\DKRXUVWXG\ORRNLQJLQWRWKH
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F\FOLFDOGDWDREWDLQHGE\ERWKD7LPHUEHUPDVWHUDQG%DOHPDVWHUUHVLVWDQFHPHWHUIURPVHYHUDOPRQLWRULQJSRVLWLRQV
ZLWKLQWKHWHVWULJ)LQDOO\WKHUHVXOWVDVVHVVWKHLPSDFWRIDWPRVSKHULFFRQGLWLRQVRQWKHVWUDZPRLVWXUHOHYHOV
3.1. Application of render 
)LJLOOXVWUDWHVWKHVWDQGDUGGHYLDWLRQRIPRLVWXUHFRQWHQWIRUHDFKPRQLWRULQJSRLQWUHFRUGHGRYHUWKHGD\
SHULRG7KHVWDQGDUGGHYLDWLRQKDVEHHQXVHGDVLWFDQKLJKOLJKWWKHGLIIHUHQFHVLQGHYLDWLRQVEHWZHHQPHDQPRLVWXUH
FRQWHQWVXQGHUGLIIHUHQWDWPRVSKHULFFRQGLWLRQV7KHUHVXOWVUHYHDOWZRVWDJHVRIPRLVWXUHLQFUHDVHWKHILUVWEHWZHHQ
GD\V  DQG  FRUUHVSRQGLQJ WR WKH ILUVW DSSOLFDWLRQ RI WKH H[WHUQDO UHQGHU WKH VHFRQG EHWZHHQ GD\V  DQG 
FRUUHVSRQGLQJWRWKHDSSOLFDWLRQRIWKHLQWHUQDOUHQGHU7KHDSSOLFDWLRQRIWKHVHFRQGOD\HURIUHQGHUWRWKHH[WHUQDO
ZDOOLQJRQGD\VKRZVQRHIIHFW0RUHRYHU)LJVKRZVWKHGLVWULEXWLRQRIWKHPRLVWXUHFRQWHQWRQGD\VSUHDGV
RYHU D PRLVWXUH FRQWHQW UDQJH RI  7KLV UDQJH LV XQH[SHFWHG DV WKH EDOHV KDG EHHQ HTXLOLEUDWHG LQ WKH VDPH
DWPRVSKHULFFRQGLWLRQVIRURYHUD\HDUSULRUWRFRQVWUXFWLRQ$QRWKHUVXUSULVLQJILQGLQJLVWKDWWKHPRLVWXUHFRQWHQW
RI WKH VWUDZ YDULHG IRU QRW RQO\ HDFK LQGLYLGXDO EDOH EXW IRU HDFKPRQLWRULQJ SRLQW ZLWKLQ WKH VDPH EDOH 7KLV
YDULDWLRQ GHPRQVWUDWHV WKDW RWKHU IDFWRUV FRXOG EH DIIHFWLQJ WKH UHVXOWV VXFK DV WHPSHUDWXUH GHQVLW\ UHODWLYH
KXPLGLW\RUWKHUHVLVWDQFHPHWHULWVHOI

)LJ6WDWLVWLFDODQDO\VLVRIWKHWHVWULJ)LJ,QGLYLGXDOEDOHDQDO\VLV
3.2. Individual bale study 
)LJVKRZVWKHGLIIHUHQFHLQPRLVWXUHUHDGLQJVEHWZHHQWKUHHSRLQWVZLWKLQWKHVDPHEDOH$OWKRXJKSRVLWLRQV
DQGUHWXUQVLPLODUPRLVWXUHFRQWHQWVSRVLWLRQUHWXUQVUHVXOWVORZHU7KHVWDUWLQJPRLVWXUHFRQWHQWRI WKH
EDOHVDQGWKHUHODWLYHKXPLGLW\DQGWHPSHUDWXUHRIHDFKPHDVXUHPHQWSRVLWLRQZLWKLQWKHEDOHPD\EHDVVXPHGWKH
VDPHGXHWRWKHSUHFRQVWUXFWLRQVWRUDJHFRQGLWLRQV7KHGHQVLW\RIWKHVWUDZDWWKHSRLQWRIPHDVXUHPHQWVKRXOGEH
WKHLQIOXHQFLQJSDUDPHWHUDVLWLVOLNHO\WRYDU\LQSDUWGXHWRWKHZD\DEDOLQJPDFKLQHRSHUDWHV7KLVLVVXSSRUWHG
E\ &DUIUDH HW DO¶V >@ FRQFOXVLRQV 7KHUHIRUH IXUWKHU LQYHVWLJDWLRQ LQWR WKH HIIHFW RI VWUDZ GHQVLW\ RQPRLVWXUH
UHDGLQJVLVHVVHQWLDO2WKHULQIOXHQFLQJSDUDPHWHUVWKDWDUHSRWHQWLDOO\UHVSRQVLEOHIRUWKHLQFUHDVHLQPRLVWXUHDQG
WKH LUUHJXODULW\ RI WKH LQLWLDO UHDGLQJV LQFOXGH UDLQIDOO UHODWLYH KXPLGLW\ DQG LQWHUQDO DQG H[WHUQDO WHPSHUDWXUH
+RZHYHU LW LV LPSRUWDQW WRPHQWLRQ WKDW WKHRQO\ UDLQIDOOZLWKLQ WKHGD\SHULRGZDV IURP WKHQRUWK DQGZHVW
FRPELQHGZLWKOLJKWZLQGVRIDVSHHGOHVVWKDQPV7KHUDLQGXULQJWKLVSHULRGLVEHOLHYHGXQOLNHO\WRKDYHKDGD
VLJQLILFDQWHIIHFWRQWKHRYHUDOOLQFUHDVHRIPRLVWXUHFRQWHQWRIWKHEDOHV
)LJ  DOVR LOOXVWUDWHV WKDW WKHPRLVWXUH FRQWHQW RI SRVLWLRQ  H[FHHGHG RQ GD\V  DQG 2Q GD\  D
VDPSOH RI VWUDZ ZDV H[WUDFWHG DQG H[DPLQHG +RZHYHU RQ LQVSHFWLRQ WKHUH ZDV QR VLJQ RI GHJUDGDWLRQ 7KLV
REVHUYDWLRQ FRQILUPV &DUIUDH HW DO¶V VWXG\ >@ WKDW PRLVWXUH FRQWHQWV WKDW GR QRW H[FHHG  DW WKH KLJKHVW
UHDGLQJPD\EHWROHUDWHGE\WKHVWUDZ7KHGDWDKRZHYHUPXVWEHLQWHUSUHWHGZLWKFDXWLRQDVWKHWHPSHUDWXUHDWWKH
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WLPHRIWKHPHDVXUHPHQWGLGQRWULVHDERYHR&DYHUDJLQJDWDURXQGR&VLQFHDWWKDWWHPSHUDWXUHELRORJLFDOGHFD\LV
VORZHG>@
3.3. Cyclic study 
)LJV  WR  VKRZ D FRPSDUDWLYH VWXG\ RI GDWD FROOHFWHG XVLQJ WKH %DOHPDVWHU DQG 7LPEHUPDVWHU UHVLVWDQFH
PHWHUVRYHUDKRXUVSHULRGWRJHWKHUZLWKWKHWHPSHUDWXUHGDWDIURPSRLQWVRIPHDVXUHPHQWZLWKLQWKHEDOH7KH
VWXG\ ORRNHG DW SDUW RI D F\FOH UHODWLQJ WHPSHUDWXUH ZLWKLQ WKH EDOH WRPRLVWXUH FRQWHQW LQ RUGHU WR DVVHVV ERWK
PRLVWXUH WUDQVLWLRQ DQG WKH HIIHFWLYHQHVVRIXVLQJ UHVLVWDQFHPHWHUV ,W FDQEHQRWHG WKDW WKHPRLVWXUHFRQWHQWV LQ
HDFK ILJXUH LQFUHDVH GXULQJ WKH PHDVXUHPHQW SKDVH 2QH K\SRWKHVLV GUDZQ IURP WKLV UHVXOW ZRXOG VXJJHVW WKDW
ZDUPHUDLUFRQWDLQLQJPRUHPRLVWXUHLVGULYHQLQWRWKHEDOHIURPWKHH[WHUQDOVWUDZUHQGHULQWHUIDFHWKLVPD\EHD
SURGXFWRIZHWWLQJRIWKHUHQGHUIURPUDLQRURYHUQLJKWGHZIROORZHGE\KHDWLQJRIWKHUHQGHUVXUIDFHDWGDZQDV
H[WHUQDODLUWHPSHUDWXUHVULVHRUDVWKHZDOOLVVXEMHFWHGWRVRODUJDLQ7KHZDUPPRLVWDLUFRQGHQVHVRQWKHFRROHU
VWUDZZLWKLQWKHEDOHDQGDOVRDW WKHSRLQWRIPHDVXUHPHQW WKXVUDLVLQJWKHPRLVWXUHFRQWHQW7KHHIIHFWRIYDSRU
WUDQVLWLRQFRXOGWKHQUHYHUVHGDVWKHH[WHUQDODWPRVSKHUHFRROV7KHDFFXUDF\RIWKH*(3URWLPHWHU¶VHTXDWLRQ
KDVWREHYDOLGDWHGE\IXUWKHULQYHVWLJDWLRQVRDVWRUHPRYHDOWHUQDWHK\SRWKHVHVIRUWKHHIIHFWVRIPRLVWXUHWUDQVIHU
UDWHVWKURXJKDEDOH7KHGDWDUHYHDOVGLIIHUHQFHVEHWZHHQWKH%DOHPDVWHUDQGWKH7LPEHUPDVWHUPHWHUV
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)LJ0RLVWXUHFRQWHQWDW%SRVLWLRQ)LJ0RLVWXUHFRQWHQWDW7SRVLWLRQ
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3.4. Atmospheric conditions 
5HJDUGLQJ WKHPRLVWXUH WUDQVIHU WKH HIIHFWRI DWPRVSKHULF FRQGLWLRQVRQ WKH VWUDZZDV VWXGLHG$QDO\]LQJ WKH
GDWD REWDLQHG RYHU WKH LQLWLDO  GD\ VWXG\ WKH VWXG\ FRPSDUHV WKH HIIHFW RI H[WHUQDO UHODWLYH KXPLGLW\ DQG
WHPSHUDWXUHRQWKHPHDVXUHGVWUDZPRLVWXUHFRQWHQW)LJLOOXVWUDWHVWKHPHDVXUHGDQGHVWLPDWHGPRLVWXUHFRQWHQW
XVLQJWKH*(3URWLPHWHUHTXDWLRQ7KHH[SHULPHQWDOYDOXHVDUHDGMXVWHGE\DSSUR[LPDWHO\ZKHQXVLQJWKH
7LPEHUPDVWHUZLWK WHPSHUDWXUH FRPSHQVDWLRQ7KH%H]LHU IRUPXOD KDV EHHQ XVHG WR VKDSH WKHPRLVWXUH FRQWHQW
FXUYH7KHULVHIURPPRLVWXUHFRQWHQWWRWRRNDURXQGGD\VDQGWKHDYHUDJHUHODWLYHKXPLGLW\UHFRUGHG
GXULQJWKHWHVWULJH[SHULPHQWLVEHWZHHQDQG
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
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


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
)LJ5HODWLYHKXPLGLW\DQGWHPSHUDWXUHLQIOXHQFHV
2QWKHRWKHUKDQGXWLOL]LQJ/DZUHQFHHWDO¶V>@HTXDWLRQWKHHTXLYDOHQWPRLVWXUHFRQWHQWDVDIIHFWHGE\WKH
DWPRVSKHULFFRQGLWLRQVZRXOGDYHUDJHEHWZHHQDQG7KLVZRXOGVXJJHVWWKDWWKHVXUURXQGLQJHQYLURQPHQW
KDVDIIHFWHGWKHVWUDZPRLVWXUHFRQWHQWWREULQJLWWRZDUGVDQHTXLOLEULXP+RZHYHUWKLVUDLVHVWKHLVVXHRIPRLVWXUH
WUDQVIHUUDWHDQG WKHUDWHDWZKLFKKXPLGLW\FDQDIIHFW WKHPRLVWXUHFRQWHQWRIVWUDZ,W LVSRVVLEOH WRK\SRWKHVL]H
IURPWKH UHVXOWVREWDLQHG LQ WKH ILUVW VHFWLRQRI WKLVSDSHU WKDW WKHDSSOLFDWLRQRI WKHZHW UHQGHUKDV LQFUHDVHG WKH
PRLVWXUHFRQWHQWRIWKHVWUDZXSWRWKHSRLQWDWZKLFKLWLVLQHTXLOLEULXPZLWKWKHH[WHULRU7KLVK\SRWKHVLVDVVXPHV
WKDW WKH H[WHULRU FRXOG QRW KDYH LQIOXHQFHG WKH VWUDZ PRLVWXUH FRQWHQW DW WKH UDWH GLUHFWO\ DVVRFLDWHG ZLWK WKH
UHVXOWDQWPRLVWXUHFRQWHQW7KHUHIRUHWKHUDWHDWZKLFKWKHPRLVWXUHFRQWHQWLQFUHDVHVLVDSURGXFWRIWKHFXULQJRI
WKHILUVWOD\HUDSSOLFDWLRQRIOLPHUHQGHUDVWKHUHQGHUFXUHVLWUHOHDVHVZDWHULQWRWKHEDOH¶VLQWHULRUWKXVLQIOXHQFLQJ
WKHUDWHDWZKLFKWKHVWUDZZRXOGUHDFWWRWKHH[WHUQDOHQYLURQPHQW,WLVWKHUHIRUHQHFHVVDU\EDVHGRQWKHK\SRWKHVHV
SUHVHQWHGWKDWIXUWKHUZRUNLVXQGHUWDNHQWRXQGHUVWDQGPRLVWXUHWUDQVIHUWKURXJKVWUDZEDOHV
&RQFOXVLRQ
7KH UHVXOWV SUHVHQW D OHYHO RI PRLVWXUH WR EH H[SHFWHG LQ VWUDZ EDOH ZDOOV 7KH\ DUH SDUW RI D ODUJHU VWXG\
FRQGXFWHGWRHYDOXDWHDQGTXDQWLI\WKHULVNSRVHGWRVWUDZEDOHFRQVWUXFWLRQVE\PRLVWXUH+LJKOLJKWHGDUHYDULRXV
JDSVLQNQRZOHGJHLQFOXGLQJWKHHIIHFWRIVWUDZGHQVLW\YDSRUWUDQVLWLRQDQGPRLVWXUHWUDQVIHUUDWHVWKURXJKDEDOH
DQGWKHDFFXUDF\RIWKH3URWLPHWHUUHVLVWDQFHPHWHUDQGHTXDWLRQ
7KHUHVXOWVKRZHYHUGRSURYLGHHYLGHQFHWRVXJJHVWWKDWWKHDSSOLFDWLRQRIZHWUHQGHUGLUHFWO\RQWRVWUDZDIIHFWV
WKHPRLVWXUHFRQWHQWWKURXJKRXWWKHEDOHDOWKRXJKDGGLWLRQDODSSOLFDWLRQVRIUHQGHURQWRSRIH[LVWLQJOD\HUVDSSHDU
WR KDYH QR IXUWKHU HIIHFW 7KH GLIIHUHQFHV LQ VWDUWLQJPRLVWXUH FRQWHQWV RI WKHPRQLWRULQJSRLQWVZLWKLQ WKH EDOHV
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LQGLFDWHWKDWWKHGHQVLW\RIWKHVWUDZLVDQLPSRUWDQWYDULDEOHDVLVWKHWHPSHUDWXUHDWWKHSRLQWRIPHDVXUHPHQW7KH
HIIHFWRIGHQVLW\LVUHDVRQHGDVWKHGLIIHUHQFHVLQVWDUWLQJPRLVWXUHFRQWHQWIURPDQDVVXPSWLRQWKDWRWKHULQIOXHQFLQJ
YDULDEOHVZRXOGKDYHEHHQHTXDOZLWKLQHDFKEDOH
2WKHU REVHUYDWLRQV LQFOXGHG WKH DSSDUHQW DELOLW\ RI VWUDZ WR ZLWKVWDQG PRLVWXUH FRQWHQWV LQ H[FHVV RI 
KRZHYHU RWKHU LQIOXHQFLQJ IDFWRUV PXVW EH WDNHQ LQWR DFFRXQW UHJDUGLQJ WLPH DQG WHPSHUDWXUH 7KH REWDLQHG
PRLVWXUH FRQWHQW YDOXHV FRQIRUP WR WKRVH HVWLPDWHG E\ WKH /DZUHQFH HTXDWLRQ +RZHYHU WKH UDWH DW ZKLFK
HTXLOLEUDWLRQRFFXUVUDLVHVDQLPSRUWDQWTXHVWLRQFRQFHUQLQJWKHPRLVWXUHWUDQVIHUUDWHWKRXJKDEDOHZKHQDIIHFWHG
VROHO\ E\ UHODWLYH KXPLGLW\ ,W LV SURSRVHG WKDW WKH DSSOLFDWLRQ RI ZHW UHQGHU DFFHOHUDWHG WKH UDWH DW ZKLFK
DWPRVSKHULFPRLVWXUHFRXOGKDYHLQIOXHQFHGWKHVWUDZZLWKLQWKHEDOH7KHUHVXOWVDOVRUDLVHFRQFHUQVDERXWXVLQJ
WKH*(3URWLPHWHUHTXDWLRQDVWKHREWDLQHGYDOXHVGRQRWIXOILODFFXUDF\UHTXLUHPHQWV
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